Effects of limited postnatal ethanol exposure on the development of myelin and nerve fibers in rat optic nerve.
This study was designed to morphologically evaluate the effects of limited postnatal alcohol exposure on the development of myelin and axons in the rat optic nerve. Rat pups were artificially reared on Days 5-18 with a supplemented milk diet fed via a chronic gastrostomy tube. Experimental animals received 4% ethanol in their diet on Days 5-9, otherwise the experimental and control animals received identical diets in identical volumes. Optic nerve tissues were prepared for electron microscopy on Days 10, 16, 22, 29, and 90. The cross-sectional areas of optic nerves were smaller, there were fewer myelinated nerve fibers per unit area, and the progress of myelination was slowed on Day 10 in the ethanol-exposed animals. All of these effects were compensated for at later times. The ratio of myelin thickness to axon diameter was similar in experimental and control animals, indicating that the interaction between axon size and myelin formation was not affected by alcohol. The general distribution of axon sizes was unaffected by ethanol except at 10 days when the largest fibers were smaller. There was no evidence of alcohol-induced degeneration of axons, myelin, or glial structures. Thus, alcohol exposure during myelin development causes a delay in myelin acquisition that is later compensated for.